Introduction
Food security remain an unfulfilled dream for more than 800 million people (Combes et al., 1996) who are unable to lead healthy and active lives because they lack assess to safe and nutritious food. More than 840 million people lack access to enough food to meet their daily basic needs, while more than one third of the world's children are stunted due to diets inadequate in quantity and quality (WHO, 2001) . Widespread nutritional problems are steadily reported in less developed countries (LDCS). This is manifested in protein energy malnutrition indicated within vulnerable groups such as infants, children, the elderly, and pregnant and lactating mothers, who often have high nutrient needs. Anon (2003) , reports that the World Health Organization (WHO) called protein energy malnutrition, (PEM), the silent emergency. According to this report, it declared that PEM is an accomplice in at least half of 10.4 million child deaths each year. WHO (2001) reports that malnutrition cast long shadows, affecting close to 800 million people with 20% of all such people in the LDC. Reports of these wide growing nutritional problems have been steadily mentioned even in Nigeria (Smith and Oluwoye, 1988) . Majority of this class is found in the rural areas and urban slums where common heritage of poverty, ignorance, poor sanitation and other conditions contribute to the problems of malnutrition, interfere with its solution, and thus perpetuate a vicious cycle. Most malnourished people live in Asia and Africa; and the staple of most people in Asia and Africa are starchy pastes. These pastes are made from cereals (sorghum, rice, maize, wheat, millet, acha) roots and tubers (cassava, yam, sweet potato and plantain). These crops do not only provide marginal nutrition (especially for children) but also require high inputs of time, labour and fuel to prepare. In most cases they are consumed as combinations in the home because the blends provides complementary balance of amino acids (proteins) in the diet (FAO, 1985) . That Africa and especially sub Saharan Africa is in danger of food shortages is no longer news. What is news however is the inability of this region to rise to the great danger facing this region in terms of provision of adequate food. It was in response to this bleak future that the Bill Gate foundations (2007) (2008) (2009) ) sponsored recent research on the possibility of development of drought resistant legumes including soybeans for the areas prone to drought. This was in the realization that these legumes would not only provide needed protein there by improving the nutritional status of the farming populations it would also enhance the socio-economic status of the populace through value chain addition.
The broad objective of the soybean component of the study was to enhance promiscuous multipurpose soybean productivity and production in drought-prone areas in sub-Saharan Africa. The specific objectives included: To increase production of soybean by 15%, through increasing on farm yields in drought years by 20%, on 60% of target area planted, and also by increasing value chain marketing by 20%, income by 30% and house-hold consumption b y 2 5 % . T h e s e o b j e c t i v e s w e r e t o b e a c hieved through; Testing of promiscuous multipurpose existing soybean breeding lines for drought and low P tolerance. At least 20 promiscuous elite soybean lines with resistance to bacterial pustule, frog-eye spot, rust and shattering were to be evaluated for adaptation to drought and low P tolerance, and for promiscuous nodulation. Part of the overall goal of the work was to develop soybean value chains to increase income and improve nutrition of smallholder farm families and other rural entrepreneurs. At least ten thousand households across the target countries were to be informed about profitable and environmental friendly value-addition technologies. At least 25% increase in consumption of soybean products and 25% increase in household income for at least 25% of the population in the target areas was envisaged. At least six training courses for soybean processing and utilization was to be organised in each project site in each country . At least 5 pilot sites for community-based soybean value addition operational in each of the target countries was to be established. At least 10 best-bet technologies for value addition in soybean used by at least 10% of households in the target countries was to be developed.
Effect of drought on the nutritional status of soybean
A study to evaluate the nutritional qualities of soybean grown under limited rainfall (drought) was carried out. The results showed that drought grown soybeans grains were smaller and ranged between 6.81-7.88 mm in length and 4.42-5.20 mm in width compared to 7.47-8.22 mm in length and 5.15-5.72 mm in width of the rainfed soybeans grains. The functional properties of drought and rain fed samples ( Table 1) showed that packed and loose bulk density of the milled flours were not significant (P>0.05). Water absorption capacity had been reported by Oyelade et al (2002) to denote the maximum amount of water that a food material can take up and retain under formulation conditions. It is known to be related to the degree of dryness and porosity. The high water absorption capacities and index showed that incorporation of the drought sample flour to other food supplement would yield similar results as use of rainfed soybean flours. Foaming capacity of the drought samples were significantly different (P<0.05) from the rainfed soybean sample. Though there were no significant differences (P>0.05) in the foaming stability of the drought and rainfed samples, however, drought grown soybean samples had higher foaming capacities but lower foaming stability. Soy protein is used in food formulations for its foaming properties (Iwe, 2003) . The results showed that drought materials have potential capacities to be used as foaming agents. Thus it could be a success in replacement or partial replacement of traditional ingredients for foaming such as egg white (INTSOY, 1998) . Emulsion capacity showed no significant differences (P<0.05) between the drought and rainfed samples. However the drought soybeans showed higher emulsion capacities than the rainfed samples indicating that there were no loss of critical functional property. The least gelation capacity were also not significantly different (P>0.05). Gelation is an important functional property that soy protein can impart to comminuted sausage products. The results showed that even at 1%, the drought soybeans like the rainfed, soybean produced a gel.
Similarly there were significant (P<0.05) differences in all the proximate parameters measured ( Table 2) . The results followed already established principles that drought materials are low in moisture but higher in protein percentage. The reduction in moisture content and the hardness of the grain kernel makes oil extraction difficult. But results gotten from this work showed that even fat content of the drought material was significantly (P<0.05) higher than the rain fed samples. The vitamin and mineral contents of the materials showed similar trends in their profile. The amino acid profile further elucidated the nutritional superiority of the drought samples over the rainfed samples. Compared to the FAO recommendations for infants and adults the results showed that drought materials exceeded the recommendations for infant nutrition in all the amino acids. The implication of this is that while rainfed material may record higher yields due to bigger seed size ,drought materials would be better nutritionally. Organoleptic properties (Table5) showed that drought soybean samples had higher mean scores for taste (6.7), consistency (6.6) and overall acceptability (7.0) compared to 6.2, 6,4 and 6.9 respectively for rainfed soybeans samples. The results indicated that the only issue of serious consideration is the smaller size of drought soybean seeds which translates to lower yield. Growing soybean under limited rains may reduce its physical size, but have no reduction in its chemical, functional, nutritional or organoleptic properties. It is therefore necessary for increase in yield and to facilitate adoption and incorporation of soybean into both the farming systems and recipes of those in areas prone to drought that drought resistant soybean varieties be developed.
Functional

Fortification of indegenous meals with soybean for effective food security in changing climates. Introduction
According to FAO(2001) across the African continent , protein energy malnutrition affect 40% of children under three years. This situation may not be unconnected with the weaning culture. A semisolid cereal starch reconstituted to a gruel is the major weaning food. The fermented cereal starch is stored for a few days by leaving in fresh water that must be changed every other day. The high moisture content(78-80%) of the extracted starch paste predisposes it to quick microbial and other physico-chemical degradation resulting in low shelf-life. Due to low shelf life and low nutrient density there is great imperative in complementation of cereal weaning foods with legumes in developing nations in the complementation of available weaning foods in developing nations. While Development of drought resistant soybean varieties is imperative in view of the challenges of changing climate, however the greatest challenge to soybean utilization remained the significant changes in the colour taste and texture of foods complemented with soybean flour. Flours from tuber crops like cassava yam etc and pulp fruits such as plantain and banana flours loss of firmness and moudability of reconstituted dumplings remained a major challenge in the utilization of soybeans and its products. According to Anuonye (2001) development of weaning foods of cereal /soybean blends is greatly impeded by the instability of soybean products at ambient temperatures, thus posing serious storage problems. This is made worse by unstable electric power supply, ruling out refrigeration and other cold preservation considerations at the house hold and small scale industrial levels. Complementing cereal flours with roasted soybean flours would have been an alternative but the coarseness of the end product and inherent raw soybean after taste(beany flavor) limits the acceptability of the end products. Fortification of weaning foods of cereal origin with soybean and development of new weaning foods with soybean incorporation and having extended shelf life would be one sure way of combating the weaning food crisis in several developing nations. This section presents the process technologies for producing multi purpose soybean flour and cereal starch flours by ambient drying to give a whiter flour end product with reduced changes in colour perception. It also presents the process technologies of fortifying tubers and fruits with the multi purpose soybean flour for enhanced nutrition. The functional, nutritional, pasting and other organoleptic properties of such fortified products are also reported.
Process technologies for preparation of multi-purpose soybean flours and cereal starches by ambient temperature drying
The technology for preparation of multipurpose soybean flour and cereal starch flour dried at ambient temperature is shown in figs 1 and 2. Soybean flour was added to cereal starch extracted and dried at ambient temperatures at 25% levels of substitution. The addition of soybean flour at 25% levels of substitution increased the protein and fat contents significantly (P< 0.05) as expected (Table7). Conversely there was a drastic reduction in the carbohydrate content of the blend. In connection with the pasting properties the peak viscosity decreased significantly (P< 0.05) in all fortified meals due majorly to reduced bulk density of the fortified samples following the modification of the fiber content of the samples. Igbian (2004) reported that peak viscosity is an indication of the maximum increase in that value for the starch-water solution upon heating. Therefore lower values of peak viscosities indicated that a greater amount of gelatinization had occurred in the initial samples or there had been fortification of flours with oilseeds. Peak viscosity also indicates the water binding capacity of starch or mixtures, and also provides indication of the viscous load likely to be encountered by a mixing cooker. The lower peak viscosities showed that there fortified samples will imbibe more water and subsequently swell more. This also would translate to serious reduction in cooking time as evidenced by the reduced cooking time of the fortified samples. Despande etal (1988) Maria etal (1983) and Igbian (2004) have all reported decreased cooking times occasioned by addition of legumes to cereals. These properties showed that such cereal/soybean paste would remain fluid with higher nutrient density and lowered bulkiness. Reduced bulkiness is an indication that infants would take in more than the would have taken the unfortified meals. The reduced peak time also showed that less energy would be required to cooking the paste and the problem of retrogradation or hardening might not arise. The extraction of the cereal starch is to solve the problem of coarseness of the roasted cereal flour that would lead to textural and consistency problems of the reconstituted cereal gruel. The ambient temperature drying and subsequent reduction of moisture content to as low as 9-10% is to ensure long term storage. This solves the problem of unhygienic keeping of the watery paste at ambient temperatures by rural women which results in recontamination and infection at the rural and sub urban levels.
Developing new weaning foods to meet the challenges of changing climates and nutrional needs of the most vunerable
One of the greatest challenges of changing climate patterns is the decreased productivity of the familiar food crops that could mitigate hunger and infant malnutrition. There is the overhanging fear that infants and nursing mothers may be more affected nutritionally when there is less food available. The situation is made worse in Sub Saharan Africa where animal sources of protein continue to be out of the reach of the average family. Low wages combined with increased joblessness and difficulty in assessing credit have nearly wiped out the middle class creating a new social order of the rich and the poor. This situation is aggravated by the extended family systems which entails that the average working class person will cater for his or her extended family. This lead to a vicious circle of poverty.
Children are therefore born into this unfortunate web hence weaning children presents peculiar challenges.
Weaning food is a meal given to infant prior to withdrawal of breast milk. It begins when parent gradually introduce semi-solid food, other than breast milk in to their baby's diet. This specifically done because young children have high nutritional requirement, and in part because they are growing fast (Aldermal et al., 2004) Traditionally, most weaning foods of Africa are based on starchy staples food such as cereals including corn ( zeamays) Sorghum (Sorghum Bicolour), legume such as soybeans (Glycine max) Cowpea (vigna Unguiculata) and oil seeds such as peanut (Arachis hypogea) (Mosha and Vincent, 2005) It is therefore necessary to evolve combination of locally available foods to complement each other in such a way that new pattern of nutrients can be created. The Food Agricultural Organization and World Health Organization (1970) reported that most of the infant foods formulated and consumed in communities of developing nations are deficient in essential nutrients. Osundahunsi, (2006) also reported that most weaning foods prepared traditionally in African countries are inadequate in energy and protein, which has been a major cause of protein energy malnutrition (PEM) in preschool children in Nigeria. The first few years of life is usually the vulnerable period for developing undernutrition, which usually coincides with the introduction of weaning foods. Protein-energy malnutrition(PEM) and micronutrients deficiency therefore become serious problems during the weaning period, as most weaning foods given to the infant do not supply adequate amount of nutrients needed to support optimal growth (Mosha and Vincent, 2005) Effort have been made to improve the nutritional quality of the weaning foods, including fortifying the locally produced food with specific nutrients or blending then with other nutrient rich foods to form nutritious composite mixtures (Ngoddy et al., 1994 ; Anuonye, etal 2001; Obatolu 2003.) There are however several fruit-like staples including plantain, banana etc that their nutrient composition and functionality recommends them as foods for fighting hunger and infant malnutrition in the coming years. Innovative processing and development of complementary foods high in protein will go along way in mitigating infant malnutrition and hunger. According to Manihot and Lancaster (1983) when plantain is cooked, the fruit is extremely low in fat(0.20-0.30%), high in fiber(6-7%) and carbohydrate(35%) while protein is about, (1.2%)and ash ( 0.8%). It is also a good source of potassium, magnesium, phosphorous, calcium and iron as well as vitamin A and vitamin C. According to Ferson and Sharrock, (1998) banana and plantain represent more than 25 percent of the food energy requirements of Africa . The starch of plantain flour is very low in cholesterol and salt. An average sized plantain fruit (50 to 80gms) will yield on cooking 2 -3gms of protein, 4 -6gms of fibre and about 0.01 to 0.3gms of fat. It's very rich in potassium, and is commonly prescribed by doctors for people having low level of potassium in their blood (At well, 1999) . The potassium in plantain is very good for the heart and helps to prevent hypertension and heart attack. Cooked unripe plantain is very good for diabetics as it contain complex carbohydrate that is slowly released overtime. A diet of green plantain is filling and can be a good inclusion in a weight loss diet plan.
Processing and utilization of unripe plantain
Unripe plantain is traditionally processed into flour in Nigeria and in other West Africa and Central African countries (Ukhum etal; . This traditional technology is equally present in Amazonian, Bolivia. The preparatory method consist of peeling the fruit with hands, cutting the pulp into small round pieces and sun drying them for few days. The dried pulp is then ground in wooden mortar or a corn grinder. The flour produced is mixed with boiling water to prepare an elastic dumpling (amala in Nigeria and fufu in Cameroon) which is eaten with sauces. Some improvement of this traditional method by blanching the plantain pulp at 80 o C for some few minutes and cutting them into round pieces (or by soaking for about 3minutes in sodium metabisulfite solution) followed by draining and drying in an oven at 65 o C for 48hours or in the sun for some days resulted in the production of a more improved flour that can be reconstituted into staple foods and eaten with soups or break fast meal or a gruel for weaning purposes.
Combining plantain flour (good for diabetics as it contain complex carbohydrate that is slowly released overtime) and soybean flour ( a versatile pulse with the richest, cheapest and best source of vegetable protein available to mankind, containing high protein, high polyunsaturated fat with absence of cholesterol and lactose, an excellent source of the essential amino acids vital for body growth, maintenance and reproduction) will give weaning diets having the recommended nutrient density and functionality. The proximate composition of the blend(table 9) showed that the moisture content of the blends ranged between 4.30-8.53%. The low moisture content of the products indicated the longer storage potentials of the blend compared to conventional pastery weaning foods.
The proximate values (Table 9 ) indicated that unripe plantain contained low amounts of protein (6.33%) which significantly (p≤0.05) increased as soybean substitution increased. This was expected and agreed with earlier reports ( Osho and Adenekan 1995 , Iwe,2003 and Obatolu,2003 . Similarly the carbohydrate content and the bulkiness of the samples reduced indicating a modification in the product structure mainly due to the breakdown of the strong amylase and amylopectin bond by the sulphurdral linkages. The mineral composition of the blends followed similar patterns of increases as the soybean substitution levels increased. The sensory evaluation (Table11) showed that non of the formulations were rejected. Each had over 50% acceptance. The mean scores of the fortified blends for aroma and overall acceptability were higher than the unripe plantain flour. However the 62.5:37.5% formulation was preferred to other samples. Overall acceptability increased with increased levels of soybean flour substitution showing that the process formulation of the soybean flour was adequate in eliminating the offensive and objectionable after taste. Both the proximate composition and sensory evaluation results indicated that soybean flour could be added beyond the 50% levels without noticeable objectionable flavor. The amino acids profile (AAP) of unripe plantain/soybean flour(Table12) showed that blending significantly improved the amino acid profile. Compared with FAO (1970) reference pattern for children and adult nutrition, the results showed that the blend was only deficient in its isoluecine content (1.02 compared to 4.00 recommended). However the blend exceeded the recommendations for adult nutrition in all the amino acids showing that it would be a wise nutritional choice for adult nutritional management. 
Fortification of traditional delicacy (pounded yam) meal with soybean flour
Yam, a member of the genus "Dioscorea" is an important staple in Nigeria and other West African countries (Cliff et al., 2007) . Yam is the perennial herbaceous vine cultivated for the consumption of their starchy tubers in Africa, Asia, latin America and oceanic. Due to their abundance and consequently, their importance to survival, yam was highly regarded in Nigeria ceremonial culture and even worshipped Before the introduction of cereals and grains in West Africa, yam was the major source of carbohydrate. Ukpabi (1992) , reports that yam is considered a man's crop and has ritual and socio-cultural significance. Today, yams are grown widely throughout the tropics. In 2005 48.7million tones of yam were produce world wide. Besides their importance as food source, yam also play a significant role in the socio-culture of some producing regions like the celebrated New Yam festivals in West Africa The greater part of the worlds yam is kept and eventually consumed in the fresh state. Nevertheless, as a result of the combination of high degree of perishability, bulkiness, distance from production area to the consuming centre and the seasonal nature of production, attention has therefore been drawn to the processing of tubers into flour which depend on some vital functional properties of yam varieties. Holford (1998) reported that, yams are high in vitamin C, dietary fiber, vitamin B6, potassium and manganese, while being low in saturated fat and sodium. Further more, yam products are high in potassium -sodium balance in the human body and so protect against osteoporosis and heart disease. Yam products generally have a lower glycemic index than potato products which means that they will provide a more sustained form of energy and give better protection against obesity and diabetes (Schlitz, 1993) .According to Rickard (1978) and Igbeka, (1985) harvested tubers are frequently attacked by several viruses, bacteria, fungi and insects. Also rodent feed on some of the harvested tubers stored in the barns, therefore there is need for processing
Processing and utilization of yam flour
Processing will greatly increase the utilization of root crops, the flour can be use as a component of multi mix baby foods and in composite flour for making bread . The Food and Agricultural Organization (1987) have reported that, processing of yam involves peeling the root then cutting into slices, blanching, and dried. Peeling can be effected by immersion in 10% lye solution or by steaming at high temperature (150 o C) for short period. Dried product require less storage space and have a longer shelf life. They can be quickly reconstituted into pounded yam and prepared for eating. According to Bourdoux et al., (1983) , composite flour incorporating yam has been used in extruded products such has noodles and macaroni, similar processes could be used in production of flour products from other root crops.
Raw yam flour has also found increasing uses in bakery as dough conditioners in bread making and as stabilizers in ice-cream and as thickener in soups . Pregelatinized flour is also used for making instant pounded yam which brings succor to pounded yam lovers as the drudgery of pounding is eliminated (Adeyemi and Oke, 1991) . Production of Yam flour and subsequent reconstitution leads to a dumping lacking in firmness, texture and rigidity of the conventional pounded yam. This witling down of the conventional pounded yam consistency makes many not to accept reconstituted yam flour meal as pounded yam.
This meal which reduces drudgery of pounding, faces limited local, ethnic and regional acceptance. It becomes necessary therefore to fortify yam flour with locally available firming agents to reconstitute a yam flour meal close to the conventional pounded yam. Addition of soybean to such fortified yam flour would increase the nutritional status and also its functionality. This was accomplished by firming-up yam flour with cassava starch. Cassava "Manihot escullenta" is a staple food consumed in both rural and urban areas of Nigeria.
Starch is one of the most important plant product to man (Landry and Moreax, 1982) . It is an essential component of food providing a large proportion of the daily colorific in take (Scott et al., 2000) . Cassava starch is recommended for use in extruded snacks for improved expansion (Senthiikumar and Subburam, 2001) . It is also used as a thickener in foods that are not subjected to rigorous processing conditions (Okezie and Kosikowki, 1982) . Cassava starch, which is very bland in flavour is used in processed baby foods as a filler materials and bonding agent in confectionary and biscuit industries (Fregene et al., 2003) Cassava Pre enrichment of yam tuber flours with native cassava starch up to 25% produced very firm gels close to the traditionally pounded yam meals(Table13). Sensory evaluation (Table 14) showed that yam flour fortified with cassava starch as gelling agent was generally more acceptable in appearance colour, taste, consistency and overall acceptability than those fortified with corn starch(Table14). Addition of 10% soybean flour enhanced the protein content of the meal as well as had no noticeable rheological problems on the firmness or moudability. Addition of 10% soybean flour brought the rheological characteristics of the sample to nearly the same with conventional pounded yam. This improvement is as a result of the increased stability of the yam starch due to added cassava starch. This increased stability is reflected in the high sensorial scores of the fortified meals(Table15). With the high sensorial rating obtained for samples at 10% levels of substitution it is concluded that firming yam flour with 25% cassava starch and fortifying with soybean will produce a dumpling in the mould of conventional pounded yam. Adoption of this technology would lead to greater utilization of cassava produced maximally in this part of the world 
Blending soybeans with lesser known cereals
Blending legumes and cereals hold the key to food security for the greater number of the world population. Indigenous foods especially those identified for their health benefits and those that can by innovative processes be enriched calorie-wise need be exploited in order to halt the devastating effects of hunger. Such cereals include acha. Blending acha and soybean therefore would provide a wide range of both high calorie and high protein food if properly processed. As already stated, most malnourished people live in Asia and Africa; and the staple of most people in Asia and Africa are starchy pastes. These pastes are made from cereals such as sorghum, maize, millet, acha etc; roots and tubers such as cassava, yam, sweet potato etc. These crops do not only provide marginal nutrition (especially for children) but also require high inputs of time, labour and fuel to prepare. In most cases they are customarily consumed as combinations in the home because the blends provides complementary balance of amino acids (proteins) in the diet 'Acha' occupies about 300,000 hectares in West Africa and provides foods for about 4 million people (kwon-ndung and Misari, 2000) . It is not known to grow outside of West Africa and is also not known to grow in a wild state. Is said to be the oldest West Africa cereal whose cultivation dates back to about 5000 BC (Pulse glove, 1975) . It remains a very important crop from areas scattered from Cape Verde to Lake Chad even though many have not heard of it. In Nigeria, acha is popularly grown in five states (Bauchi, Kaduna, Kebbi, Plateau Niger) and the Federal Capital Territory. In some of these areas, the crop forms the staple where the very small grains are processed into different menu. Acha is one of the world's best tasting cereals. In recent times, comparison of dishes of acha and rice showed that majority preferred acha dish. The protein content of acha grains is rich in methionine, cysteine (above the recommended levels). These levels are unusual for cereals. Acha is also used in dietary preparations for diabetic patients (Victor and James, 1991) . Traditionally, acha is used in preparation of unfermented porridge food. It is also made into "gwette" and acha-jollof. With the exception of methionine, the essential amino acid content of acha is lower than in maize, rice sorghum, millet, wheat, barley and oats. While acha is a cheap source of carbohydrate for man, and livestock, particularly in dry infertile areas, in the tropics, Victor and James (1991) advocates its complementation with protein rich foods to make a balance diet. Another reason why acha is not popular is that its food uses are not yet established, except for the limited ones already mentioned (Jideani and Akingbala, 1993) . The low protein intake in most Africa countries including Nigeria is attributed to t he increasingly high cost of animal sources such as beef, mutton, fish and game (bush meat and also to inadequate utilization of most plant protein source. Soybean is an inexpensive source of protein used in supplementation of various cereals, legumes root and tuber based diets. Soybeans have also been used in several novel food products such as soyogi as well as other cereal and tuber products to complement their amino acid profiles (Iwe and Onuh 1992) . Acha like sorghum and millet has been cultivated in West Africa since ancient times. Acha grows with reasonable yields in areas of low rainfall and poor sandy or ironstone soils. Though grass-like acha reaches heights of 30-80 cm and can resist periods of droughts and heavy rains (Jean Francis, 2004) . Acha (D exilis) is a semi erect /straggling annual plant which is hairless, having a height ranging from 102-123cm and rooting sometimes at the lower nodes. The stem, known as culms is sparingly branched from below with 5-8 nodes. A single grain of the crop can produce a multiple of stems on a single stand. The leaf sheaths are usually held tight to the stem while the leaf blade is approximately 13 to 15cm long depending on accession (Dachi, 2000) . According to Dunsmore etal (1976) acha matures around early September before the main harvest period for other staple crops when food and money are traditionally in short supply. Varieties with very short cycle (70-85 days) allow farmers to harvest early and enable them Acha and ibura can completely substitute for rice in different rice dishes such as cooking in water. reported that dehulled acha and ibura cook soft in boiling water within 3-8 min compared to 20 -30 min for some rice varieties. According to him, this beneficial property of acha would mean less use of energy in preparation that needs to be exploited for developing quick cooking non-conventional food products including weaning foods and break fast cereals. Again, whole acha grains could be made into products similar to 'quarker oats'. Unlike most other cereals grains, porridge made from products containing whole grains provides the necessary fiber component. Further more, the small size and location of constituents in these grains give them the advantage of minimal processing. Irving and Jideani, 1997) . Acha and ibura can be used for weaning foods of low dietary bulk and high caloric density. Anuonye(2006) have established that extrusion of acha/soybeans presents an interesting case of food complementality. However the findings of that study cannot be implemented immediately due to dearth of extruders. A technology (Fig7) of enriching acha flour with soybeans was developed to produce break fast cereal/soybean meal having adequate nutrient balance.
The results showed that adding soybeans flour at 37.5% produced acceptable breakfast meal. Recent studies (Anuonye 2006) showed that soybean could be added to cereals up to 37.5%. Complementary weaning foods developed from this process technology showed that there were significant (p≤0.05) increases in protein form 7% in acha flour to 22% in blends of % samples. Similarly the fat increased from 4% in sole acha to 17% in blended samples. 50:50 ratio. Addition of soybean to acha flour also led to increased water absorption index form 3.6 in acha flour to 5.6 in soybean flour fortified samples. There was also and a corresponding decrease in bulk density form 8.5 in acha to 7.0 g/m 3 in the blended samples. The pasting viscosity showed that peak viscosity, peak time, peak temperature etc were all significantly (p< 0.05) lowered by addition of soybean at 37.5%. Sensory analysis showed that panelist preferred sample blends of 37.5% soybean to other samples. The amino acid profile of the blended samples showed that blending with soybean increased all amino acids levels compared to the acha flour index. Compared to the FAO reference pattern the results showed that the blend of 62.7:37.5 meet the recommendation for infant nutrition while it surpassed all the recommendation for adult nutritional management. The meeting of the nutritional recommendation by the blend may not be unconnected to the processing of the soybean flour. Anuonye (2006) have noted that raw soybean flour addition to acha flour may be affected by lypoxygenase enzyme activity reducing the values in analytical tests. The present results lend credence to this observation. Animal feeding trails showed that protein digestibility of the blend was over 90% while protein efficiency ratio was 0.05g/g with feed conversion ratio at 0.2g/g. Serum profile showed that all parameters evaluated were within the recommended normal range. 
Proximate Parameters Evaluated
Conclusions
Development of drought varieties of soybean have been highlighted as very necessary for adoption of soybean in the drought prone areas. However adoptable processing technologies for house hold and small-scale industrial concerns remain the basic issue in adoption of the multiplied use soybean. The development of the multipurpose soybean flour provides answers to several challenges of soybean utilization. The use to which the multi purpose soybean flour can be put appear limitless. Adaptability of its production to the rural and sub urban settings and conditions makes it a novel approach to soybean processing and utilization. Its low moisture content and low water activity assures of longer keeping time solving the problem of shelf instability of many soybean products. It also solves the sanitary problems of many rural and sub urban dwellers. Innovative processing of diverse crops and subsequent fortification with soybean flour and its allied products is one sure way of contending with the nutritional challenges posed by changing climate. Balance in the amino acid profile of such fortified meals and improvement in rheological functional organoleptic and keeping qualities as evidenced from the works reported herein show that there is much that could be accomplished through product complementation. While the battle to feed the teeming world populations go on we advocate product complementation as a means of addressing part of the global food crisis.
